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(54) FIBER REINFORCED COMPOSITE BLADE 

(57)Abstract: 

PURPOSE: To give stress resistance property to a blade by fan- 
shapedly orienting reinforcing fiber of a dovetail part or Christmas tree 
part of a fiber reinforced composite blade connected to a disc rotating 
at high speed, and effectively utilizing the tensile strength up to -p'Mn'.-'^ir^<i' 
maximum breaking stress. 

CONSTITUTION: Reinforcing fiber 3 of a blade made of fiber 
reinforced composite is inserted so as to fan-likely open in the swelling ; : 
of a dovetail part 1 , into the entering place from a blade part 2 to the 
dovetail part 1 through a shank part 5. The opening angle of the 
reinforcing fiber 3 is set so as to bear the breakage due to centrifugal 
force obtained by numerical analysis or experimental method. All sorts 
of fiber reinforced composite can be used for this purpose, namely, not 

only fiber reinforced plastics but fiber reinforced metal and the like can i : • : 

be used. Further, this constitution is same as for the Christmas tree 

part of a blade In this way, a blade for high rotating speed and against high stress can be manufactured. 
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NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to this composite blade it was made for the Christmas tree section or the 
Christmas tree section not to destroy at the time of high-speed rotation in more detail about a fiber strengthening 
composite blade. 

[0002] 

[Description of the Prior Art] Drawing 5 explains the tab tail part of the conventional fiber strengthening composite 
blade. In drawing 5 , the fiber strengthening composite blade (vane) 2 was put into the orientation of the strengthening 
fiber 3 in the tab tail part 1 of the conventional fiber strengthening composite blade 5 by the disk 4 radial at the time of 
insertion. For this reason, when stress occurred at the time of rotation, it might fi-acture, before the sense of stress and 
the sense of strengthening fiber 3 which are generated in the tab tail part 1 having differed from each other and 
reaching the maximum firacture strength of composite at the time of high stress generating at the time of high rotation. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention tends to offer the fiber strengthening composite blade the tab 
tail part or the Christmas tree section of a fiber strengthening composite blade enabled it to bear to the maximum 
rupture stress of fiber strengthening composite to centrifixgal stress in view of the above-mentioned technical level. 
[0004] 

[Means for Solving the Problem] It is the fiber strengthening composite blade characterized by coming to carry out 
orientation of this invention to a sector so that the stress which generates to a blade the strengthening fiber of the tab 
tail part of the fiber strengthening composite blade joined to the disk which carries out high-speed rotation, or the 
Christmas tree section at the time of high-speed rotation can be home. 
[0005] 

[Function] It enables it to bear the orientation of the strengthening fiber in the tab tail part or the Christmas tree secfion 
of a fiber strengthening composite blade at linear and the stress generated to a blade at the time of high-speed rotation 
by not making it parallel but carrying out orientation to a flabellate form, and the tensile strength of fiber strengthening 
composite is used effectively. 
[0006] 

[Example] The conceptual diagram of the tab tail part of the fiber strengthening composite blade to which drawing 1 
has the orientation of the strengthening fiber of one example of this invention, and drawing 2 show the A-A view 
sectional view of the tab tail part of drawing 1 , and the conceptual diagram of the Christmas tree section of the fiber 
strengthening composite blade to which drawing 3 has the orientation of the strengthening fiber of this invention, and 
drawing 4 show the B-B view sectional view of the Christmas tree section of drawing 3 . 

[0007] In this invention, as shown in drawing 2 and drawing 4 , it is the place which goes into the tab tail part 1 or the 
Christmas tree section 6 through the shank section 5 fi-om a vane 2, strengthening fiber 3 is opened at a flabellate form 
in the swelling of the tab tail part 1 or the Christmas tree section 6, and it inserts. The include angle of the aperture of 
strengthening fiber 3 can be equal to destruction by the centrifiigal stress at the time of the rotation for which depended 
on the numerical analysis by the computer, or it asked experimentally. 

[0008] the cloth woven by two dimensions although it was the fiber strengthening composite blade which put 
strengthening fiber 3 into the one direction in this example - or also in the composite strengthening blade by the object 
woven by three dimensions, this invention is applicable. 

[0009] As for the fiber strengthening composite used in this invention, all fiber strengthening composite ingredients, 
such as not only fiber reinforced plastics but a fiber reinforced metal, a fiber strengthening ceramic, fiber strengthening 
carbon, etc., are used. Moreover, the strengthening fiber of this invention is applicable not only to continuous glass 
fiber but the composite blade strengthened with the staple fiber whisker. 
[0010] 



[Effect of the Invention] Strengthening of the tab tail part of a fiber strengthening composite blade or the Christmas tree 
-secMon is effectively performed by this invention, and high rotation and the manufacture of the blade of high stress of it 
are still attained by it. When these are used for a gas turbine engine etc., the compressor per stage and high 
performance-ization of a turbine can be attained and engine lightweight-ization is further attained by reduction in a 
stage. 



[Translation done.] 



